Cholinesterase activity and effects of its inhibition by neurotoxic drugs in Dictyostelium discoideum.
Recently, we found acetylcholinesterase (AChE) activity in the ciliate protozoan Paramecium primaurelia. As in the slime mould Dictyostelium discoideum the presence of a serine esterase was found with strong sequence identity to Torpedo AChE, we extended to D. discoideum the investigation on the characterization and possible functions of cholinesterases (ChEs). In amoeboid cells, histochemical, biochemical, and electrophoresis analyses evidenced both a ChE activity able to hydrolyze the substrate PrTChI, and AChE (E.C. 3.1.1.7.) activity similar to Electrophorus electricus AChE. Conversely, butyrylcholinesterase activity was nearly absent, according to our previous results on P. primaurelia. Moreover, the possibility to utilize D. discoideum in a bioassay for the pre-chemical screening both of moist environments and fresh waters, in relation to the occurrence of the neurotoxic organophosphate drugs, such as "basudin", inhibiting ChE activity, was investigated. Exposure to basudin inhibited propionylcholinesterase (PrChE) activity in a dose-dependent manner in the range 10(-1)-10(-7) M (60% at 10(-4) M), without any significant effect on AChE activity. PrChE activity was inhibited slightly by 10(-5) M eserine, and reduced significantly both by 10(-5) M iso-OMPA and BW284C51, classically used to discriminate the different ChE molecular forms. The effects on cell morphology, cell density, and differentiation were evaluated in cultures exposed to PrTChI 10(-5) M or basudin 10(-4) M for a three-day period. The PrTChI-exposed sample exhibited cell morphology, cell density, ability to aggregate, and to form fruiting bodies similar to the control; whereas, the basudin-exposed sample showed anomalies in cell morphology and lower cell density than the control, together with inability to aggregate.